Background: Limited data on the quality of care in non-small-
Introduction
Lung cancer continues to be a leading cause of cancer death in the United States. Non-small-cell lung cancer (NSCLC) accounts for 85% to 90% of cases, claiming more than 135,000 lives each year. 1 Available literature on the quality of care in NSCLC is relatively limited, is applicable to only a small subset of patients with NSCLC, or no longer corresponds to the current standard of care. 2, 3 Evidence suggests that there is still room for improvement. For example, it has been reported that most patients with metastatic NSCLC do not receive palliative chemotherapy, 4 and many patients with early-stage NSCLC do not undergo surgery or receive adjuvant chemotherapy. 4, 5 In addition, vulnerable populations, including ethnic minorities and the elderly, frequently receive suboptimal care. 6 To ensure the best possible patient outcome, there is a clear need to assess the state of care in patients with NSCLC. 7 As part of an effort to improve the care of cancer patients, the Florida Initiative for Quality Cancer Care (FIQCC) was formed in 2006, consisting of 11 medical oncology practices across the state of Florida. 8 The consortium encompasses a wide range of practice sizes caring for a large number of patients with cancer, including patients with NSCLC. In 2006 alone, the number of new patients with NSCLC evaluated at each site ranged from 90 to 862. Because the majority of patients with NSCLC are cared for by medical oncologists, data from FIQCC members offer a unique opportunity to understand the current state of care in NSCLC and the impact of practice volume on the quality of care. The focus of this group's quality improvement effort has been on the process-based quality of care, rather than the outcome-based quality of care. Processbased quality of care focuses on the processing and delivery of care, rather than merely the final outcome, thus making it possible to identify specific areas of care that may need intervention. 7 To accomplish this plan, a core set of quality measures is necessary to assess care quality. However, there is still a lack of quality measures that are widely accepted for NSCLC.
Ideally, good quality measures should be actionable, strongly associated with patient outcome, and relatively independent of patient characteristics in order to allow comparison across practices with heterogeneous case mixes. 9 In addition, measures need to be up to date to reflect ever-changing medical progress. In this article, we report on the quality of care in NSCLC using a set of quality indicators (QI) that were selected through a review of relevant literature and a survey of experts. We assessed the care of NSCLC patients by performing a retrospective medical record review among FIQCC institutions. In addition, we explored variation in the quality of care across practices.
Methods

Selection of Quality Measures
Quality measures in this study included general and NSCLCspecific aspects of care. The general QIs were chosen largely from the Quality Oncology Practice Initiative project previously described elsewhere. 10,11 These measures included aspects of pain measurement, staging information, pathologic confirmation, chemotherapy consent, and body-surface area for chemotherapy dosing. The NSCLC-specific QIs were selected from review of literature and evidence-based practice guidelines available in 2006, including those from the National Comprehensive Cancer Network (NCCN), American College of Chest Physicians, European Society for Medical Oncology, Cancer Care Ontario, and European Lung Cancer Working Party. [12] [13] [14] [15] [16] [17] A list of candidate QIs were then formulated into a survey (Appendix Table A1 , online only), conducted among the NCCN NSCLC guideline-writing panelists. The participating experts rated candidate QIs by the extent to which they measured quality of care in NSCLC by using a validity scale of 1 to 5 (1 ϭ not at all, 3 ϭ somewhat, and 5 ϭ very much so). The scores were then used to generate summary statistics for each indicator. To determine the extent of agreement in scores among the panelists (ie, agreement, disagreement, and equivocal), the spread of ratings was graded in a fashion similar to that of previous studies on quality of care. 18, 19 For each indicator, if ratings fell in the region of 1 to 2 and 4 to 5, the scores were considered to be in disagreement. If all ratings fell exclusively in the region of 1 to 2 or 4 to 5, the scores were considered to be in agreement. For the purpose of our study, QIs with a mean rating of Ն 4 with no disagreement were selected as quality measures.
Patient Eligibility and Sampling
This study was part of the FIQCC's larger effort to examine the quality of care in colorectal, breast, and non-smallcell lung cancers. After approval by an institutional review board, each site identified medical records of new patients who were evaluated and treated for NSCLC in 2006 at their institution. Patients were eligible if the diagnosis of NSCLC was histologically confirmed and they were being treated at the practice as demonstrated by multiple follow-up visits. Patients were excluded if they had other concurrent active malignancies, had a mixed small-cell histology, or were evaluated for a second opinion only. Patients who underwent surgery or radiation at other facilities were allowed. From the available pool of eligible patients with NSCLC, a random sample of medical records was chosen for review. Each site agreed to review a set percentage of records (at least 10% of all eligible records at each site) and submitted data for analysis online according to a strict timetable. Chart sampling was conducted centrally in a random fashion to ensure that each participating site had no influence in the case selection.
Data Collection
Chart abstraction was performed systematically by using a standardized written manual. A master chart abstractor conducted a structured training of field abstractors at all 11 FIQCC practices (2,773 patients). Sampled abstractions were performed before the actual study, and audits were performed to ensure the accuracy and reliability of data collected. During abstraction, regular correspondences with abstractors at each site were held to resolve questions and facilitate timely progress of abstraction. The process began in the fall of 2008. Each patient chart was reviewed, beginning with their first visit record in 2006 up until death or last follow-up as necessary. Staging assignment was as first documented by medical oncologists. Performance status assessment was defined according to the Zubrod or Karnofsky scale, and its presence was considered within 1 month from the first visit with a medical oncologist. Brain staging was considered present if a computed tomography or magnetic resonance imaging of the brain was performed before or within 1 month of the decision to treat with concurrent chemoradiotherapy. A complete surgical resection was defined as the absence of positive margins. Standard chemotherapy regimens were based on regimens published in the 2006 NCCN NSCLC guideline. 13
Statistical Analyses
Summary statistics were constructed appropriately, depending on whether variables were continuous or categorical. Exact Pearson 2 and exact Wilcoxon tests, both using Monte Carlo estimation, were used to examine the differences in patient characteristics and quality of care. The adherence rate and its 95% CIs were estimated using the exact binomial distribution. Statistical comparisons across sites were made by the Pearson 2 exact test, using Monte Carlo estimation. All analyses used twotailed tests of significance, with the significance level set at P Ͻ .05. All analyses were performed using SAS version 9.2.
Results
Selection of Quality Measures
A set of 19 candidate NSCLC-specific QIs was first derived from a literature and clinical guideline review and was used for an expert survey among NCCN panelists. Of the 21 NCCN panelists who were contacted, evaluable responses were available from 11 (52.4%). Of these, five were thoracic surgeons and six were medical oncologists. These individuals had a median of 27 years of experience post-medical school graduation (range ϭ 17 to 43 years). Their practice locations were diverse: four from western, two from midwestern, three from northeastern, and two from southeastern states Although we initially identified 19 potential NSCLC-specific QIs (Appendix Table  A1 ), only eight of these achieved a mean rating of Ն 4 with no disagreement in rating (Table 1) .
In brief, the panelists had a wide range of opinions. We observed that the rating was low and the disagreement was high particularly among QIs related to advanced NSCLC. The rating was lowest in the item "Chemotherapy for advanced NSCLC patients with performance status 2 used." On the other hand, the highest rating was observed in the item "Surgical resection for early stage NSCLC performed." For the purpose of our study, we decided not to select the indicator "Preoperative PET scan performed" for chart abstraction in this project. Among FIQCC members, a number of facilities did not have centralized electronic medical records and were unable to verify the use of preoperative PET scan from medical oncologist charts alone, thus potentially causing document bias when comparing results across sites.
Patient Characteristics
In 2006, the total number of new patients with NSCLC evaluated in the 11 participating sites was 2,773 (median 208; range, 90 to 862). From these, 531 eligible patient charts (19%) were randomly selected and reviewed. The median number of sampled patients from each site was 49 (range, 13to 97), representing 11.3 to 44.0% of their total new patients with NSCLC in 2006. The median age was 68 years (range, 36 to 91 years); 51% were male, and 82% were white. The vast majority of patients had either Medicare (64%) or private/health maintenance organization (27%) as their primary health insurance. Among the 531 eligible patients, there were 49% stage IV or stage IIIB with malignant pleural effusion, 26% stage III, 6% stage II, and 14% stage I. The major histological subtypes of NSCLC were adenocarcinoma (39%), squamous cell carcinoma (19%), and NSCLC not otherwise classified (30%).
Quality of Care
Quality of care was determined on the basis of the adherence to QIs and was considered in two parts: general and NSCLCspecific. In this report, we included four general QIs and seven NSCLC-specific QIs (Table 2 ). There were generally fewer eligible patients to be assessed for each of the NSCLC-specific QIs than for the general QIs as a result of the items being less relevant to characteristics of their disease or treatment. We found that the overall adherence to the general QIs was better than to the NSCLC-specific QIs (Table 2) . For general QIs, the adherence rate ranged from 69% (chemotherapy consent available for patients receiving chemotherapy) to 95% (pathology report available in the chart for patients who had surgical resection), with a median adherence rate of 94%. For the NSCLCspecific QIs, the adherence rates ranged from 29% (cisplatinbased adjuvant chemotherapy used) to 91% (postoperative radiation for stage I, II not used), with a median adherence rate of 69%.
Variation in the Quality of Care
Of the 11 QIs, a statistically significant variation in the adherence rates was observed in five ( Table 2 ). The variation in adherence rate was sometimes observed even when the level of adherence appeared satisfactory. For instance, the documentation of American Joint Committee on Cancer stage group had a mean and median adherence rate of 94.7% and 95.0%, respectively; however, there was one practice in which staging documentation existed in only 83.3% of charts.
Discussion
In this study, we used a set of 11 QIs to assess the quality of care among patients with NSCLC treated at 11 oncology practices in Florida. We found that the adherence rates for the NSCLCspecific indicators were generally lower than those for the general ones. For the four general QIs, approximately 94% of patient charts were found to be compliant; however, for the seven NSCLC-specific QIs, this number was approximately 69%.
In order to interpret these findings, we believe that it is important to consider the issue of an ideal adherence rate. Is it possible to achieve a 100% adherence rate for these quality measures? For the four general QIs, this appears feasible. The adherence rates to these QIs have been previously reported. 10, 11 When the Quality Oncology Practice Initiative first reported results for seven oncology practices, 10 adherence to pain assessment was 69%, pathology report was available in 96%, staging was available in 87%, and chemotherapy consent was available in 58%. However, when these QIs were surveyed among 71 oncology practices a few years after the first report, performance had improved considerably. 11 In September 2006, pain assessment was addressed in 78%, pathology report was available in 96%, staging was available in 90%, and consent was documented in 93%. Our compliance rates for these measures were 92%, 95%, 95%, and 69%, respectively. It appears that, with the exception of chemotherapy consent, the quality of care based on general QIs was satisfactory among our group. However, we believe that, for four of the seven NSCLCspecific QIs, reaching a 100% adherence rate is not always feasible for various reasons. For instance, surgical resection can be recommended only for patients with an adequate lung reserve. Many patients prefer no adjuvant chemotherapy. 20 Concurrent chemoradiotherapy with standard platinum-based regimen for patients with stage III NSCLC may be harmful for patients with poor performance status. 21 These issues may result in an apparent poor adherence to the quality measure, but do not necessarily reflect poor performance by the care providers. In fact, previous studies have shown that the adherence rates to these recommendations are typically well below 100%. For example, on the basis of the Surveillance Epidemiology and End Results database, surgical resection for stages I and II NSCLC occurred in 67% of patients. 22 The use of cisplatinbased chemotherapy for resected stages II and III NSCLC took place in only 20% to 24% of eligible patients, 20,23,24 and concurrent chemoradiotherapy for stage III NSCLC was used in 37% to 55% of patients. 4, 25 Because the adherence rates in each practice vary on the basis of patient characteristics, it can be problematic to evaluate the level of care quality according to these measures. Additional work is still needed to address this issue before these indicators can be reliably used to measure the quality of care in NSCLC.
Nevertheless, for the remaining three NSCLC-specific QIs (brain staging in stage III NSCLC, no postoperative radiation for completely resected stage I, II, and performance status assessment in advanced NSCLC), we believe it is feasible to reach a nearly 100% adherence rate because patient characteristics are less relevant. In our study, the adherence rate to avoidance of postoperative radiation in completely resected stages I and II NSCLC (91%) seemed acceptable. However, the brain staging for stage III NSCLC (59%) and the performance status assessment for advanced NSCLC (42%) appeared suboptimal as these rates were well below the traditional benchmark of 85%. 26 In addition, for the general quality measures, the adherence to chemotherapy consent availability (69%) was also suboptimal. It is important to note that adherence to these quality measures is important. Brain staging is crucial because approximately 20% of patients with stage III NSCLC ultimately develop brain metastasis. 27 Adequate brain staging can help identify patients with brain metastasis for appropriate treatment and help avoid unnecessary toxicities from chemoradiotherapy. Postoperative radiation for completely resected early-stage NSCLC can increase the absolute risk of death by 7% at 2 years and is not recommended. 28 Performance status assessment among pa- tients with advanced NSCLC is essential. For stage III NSCLC, it helps determine whether concurrent chemoradiotherapy should be offered, and for stage IV or IIIB with malignant pleural effusion, it helps tailor the chemotherapy regimen. 13 There are a number of limitations to this study. First, there is a limitation related to the NSCLC-specific QIs. Although they were derived from clinical guidelines, to our knowledge, some QIs have never been linked to improved patient outcomes. In addition, as the care of NSCLC continues to evolve, more upto-date QIs, preferably those insensitive to the patient mix, applicable to a large number of patients, relevant to the practice setting, and able to be operationalized for abstraction should be developed. 29 However, since 2006, there has been no change in the standard care that affects the validity of the quality measures used in our report. Second, the observed quality of care in our study does not necessarily reflect the quality of the surveyed practices because many patients may have undergone surgery or radiation therapy elsewhere. Third, patients who present to a medical oncologist, especially with early-stage disease, are a unique subset of the entire population of patients with lung cancer, and this may affect the generalizability of our findings. Finally, as a retrospective medical record review, our findings are subject to bias from the difference in charting quality among practices.
In summary, on the basis of data from FIQCC members, there is still room for improvement in the care of patients with NSCLC with regard to the underutilization of brain staging for patients with stage III NSCLC undergoing chemoradiotherapy, performance status assessment in patients with advanced NSCLC, and the documentation of chemotherapy consent among patients undergoing chemotherapy. On the basis of these findings, efforts are underway to improve these aspects of care. Our group has recently published the quality of care performance in breast cancer. 30 The findings from this NSCLC study have been disseminated to our group members, and planning is underway for an upcoming re-evaluation of these measures among the same practices, using data from patients seen in 2009. May 25, 2011. 
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